Introduction
============

Locked facets of the spine is a result of a flexion-rotation or flexion-distraction type of injury \[[@B1]\]. This mechanism of injury makes the inferior facet of the rostal vertebra slip forward and over the superior facet of the caudal vertebra, and this can occur unilaterally or bilaterally ([Fig. 1](#F1){ref-type="fig"}). Treatment of this condition requires reduction and stabilization. Reduction can be accomplished by closed or open means. In the case that a closed reduction has proved futile, open reduction is then indicated \[[@B2]-[@B5]\]. We present here a simple effective technique for open reduction of locked facets of the cervical spine.

Technical Note
==============

After unsuccessful closed reduction, and there is no anterior compression such as disc herniation, the injured patient is transferred to the operating theater with adequate immobilization. Following awake intubation and anesthetic induction, the patient is placed in the prone position; the head is fixed in a rigid head holder in a case of cervical-level locked facets, and on a horse shoe head support in a case of thoracic-level locked facets. The midline incision is used. The paraspinal muscles are dissected until the full extent of the injured facets is visualized. The level may be verified with fluoroscopy, if needed. After the locked facets are identified, the small straight spinal curette ([Fig. 2](#F2){ref-type="fig"}) is placed between the inferior facet of the rostal vertebra and the superior facet of the caudal vertebra. With gentle pressure and a twisting maneuver, the curette tip will slide between them. The curette is then turned so that the cup side docks with the inferior edge of the rostal facet. Care must be taken not to place the tip of the curette more deeply than the inferior edge of the rostal facet to avoid injuring the exiting nerve root, which is located near the inferior edge of the rostal facet. The handle of the curette is then gently pulled caudally so that the rostal facet is levered up and over the caudal facet ([Figs. 3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}). A surgeon then inspects whether or not the reduction is completed. If not, this maneuver can be repeated. In case that the dislocated facets are so impacted that the curette could not reach the inferior edge of the rostal facet, the posterior surface of the rostal facet can be used as an initial docking point for levering. After the facets are less impacted, the curette can then be placed and docked at the inferior edge of the facet, as described earlier. A fusion procedure can be performed after the reduction is completed.

We have changed the practice from drilling facets or manual distraction of the spinous processes to this presented technique. This technique has been successfully used to treat 5 consecutive patients with unilateral cervical locked facets ([Table 1](#T1){ref-type="table"}). Following reduction, the spines were stabilized by spinous process wiring and fusion. There was no neurological worsening or vascular complication in these 5 patients. All the patients showed good spinal alignment and stability as determined by dynamic radiographic studies after 3-month follow up.

Discussion
==========

The majority of locked facets occur at the cervical level, but they can also be found at the thoracic and lumbar spine \[[@B1],[@B6],[@B7]\]. The success rate of closed reduction is higher for bilateral locked facets as compare to the unilateral ones \[[@B2]-[@B4]\]. When closed reduction fails, open reduction is then indicated. When there is no anterior compression, posterior open reduction is the approach of choice \[[@B2]-[@B5],[@B8]\]. The techniques described in the literature include partial superior facetectomy, using a specially made lamina spreader and spinous process traction \[[@B4],[@B5],[@B8],[@B9]\].

We describe an alternative technique of reduction using a spinal curette. This technique has a number of advantages. First, using a long lever arm of a spinal curette allows a surgeon to use gentle force in a controlled manner to accomplish reduction. This is especially true in the unilateral locked facets where some stability remains and these unilateral locked facets usually require forceful distraction of the spinous processes for reduction. Second, this technique obviates the need to remove the superior facet of the caudal vertebra and so parts of the biomechanical properties of the facets are preserved. Third, it can be performed even if the spinous process or lamina is damaged or if they are not available. However, precautionary measures must be adhered to avoid injury to the surrounding neurovascular structures. First, the curette must not be placed too deeply beyond the tip of the inferior facet of the rostal vertebra as this may injure the anteriorly placed exiting root or vertebral artery. Second, while attempting to place the tip of the curette in between the facets, a surgeon should avoid using excessive force because slippage or plunging anterior or medially may occur and this can lead to serious damage of the exiting root, the vertebral artery or the spinal cord. Instead, a surgeon may use gentle force and twisting of the curette to help glide the tip of the curette into between the facets. Third, the size of the curette tip should be small so that it does not cause excessive anterior displacement of the inferior facet, which may in turn compress on the exiting nerve root.

As compared to Fazl\'s technique, the strengths of this technique are: 1) it can be performed even if the lamina is fractured or not available, 2) a spinal curette is more readily available in a basic spinal instrument set than the \"modified\" interlamina spreader used in Fazl\'s technique, and 3) the risk of inadvertent slippage of the instrument into a spinal canal is intuitively less than Fazl\'s technique. The weakness of this technique is the exiting root and vertebral artery at the dislocated level may be at the greater risk of injury if the curette is placed too deeply during the reduction maneuver.

The contraindication for this technique is a presence of disk herniation, which should be decompressed anteriorly \[[@B9],[@B10]\]. The presence of facet fracture or bone fragments in a neuroforamina is also a contraindication as the risk of nerve root injury will increase from this technique.

This technique is an effective alternative method of reducing unilateral locked facets of the cervical spine.

Authors are grateful to Soonthorn Tansiri for illustrations in this article.

![Locked facets on computed tomography (CT). The reconstructed CT shows unilateral locked facets of C6-7. Note the inferior facet of the rostal vertebra is situated anterior to the superior facet of the caudal vertebra (arrow).](asj-5-176-g001){#F1}

![Spinal curettes. Size and shape of the tips of the straight spinal curettes used for reduction in the front and side views.](asj-5-176-g002){#F2}

![Locked facet reduction. Reducing the locked facets by a spinal curette.](asj-5-176-g003){#F3}

![Locked facet reduction maneuver. **(A)** Note the locked facets. **(B)** The curette is placed between the locked facets and the curette is turned so that the cup side docks with the inferior edge of the facet. **(C, D)** The curette is gently pull caudally so that the inferior facet is levered up and over the superior facet. **(E)** The reduction is completed.](asj-5-176-g004){#F4}
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Data and preoperative and postoperative neurological status
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SCI: Spinal cord injury, Postop.: Postoperative, M: Male, Lt: Left, Y/N: Presence or absence of spinal cord injury as determined by neurological status and magnetic resonance imaging, Rt: Right.

^a)^ASIA: American Spinal Injury Association impairment scale.
